FEB 17 MM £ 



IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 




Chul Gyu Song et al . Confirmation No.: 4990 

10/668,834 

September 23, 2003 

3736 



Filed 

TC/A.U. 

Examiner 



Docket No. 



03-607 



Customer No. : 34 704 

Commissioner for Patents 
P.O. Box 1450 
Alexandria, VA 22313 

REQUEST TO ENTER PRIORITY DOCUMENT INTO RECORD 
Dear Sir: 

Please make of record the attached certified copy of Korean 
Patent Application No. 2003-011233, filed February 22, 2003, and 
Korean Patent Application No. 2003-0062268, filed September 5, 
2003, and the priority of which is hereby claimed under the 
provisions of 35 U.S.C. 119. 



Date: February 13, 2004 

I hereby certify that this correspondence is being deposited with the United States Postal 
Service with sufficient postage as first class mail in an envelope addressed to: "Commissi. 
f f) r P H tent J S ' ^*^\ B °r 1450 ' Alexandria, VA 22313" on February 13, 2004. 



Respectfully submitted, 




Tel : 
Fax: 



(203) 777-6628 
(203) 865-0297 




mm h\^s era mmmm ssn. 



This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m SI 2 : 10-2003-0011233 

Application Number 

m a \£ a Si : 2003^ 02^ 22^ 

Date of Application FEB 22 < 2003 

S SJ pj : 

Applicants) S0NG ' CHUL GUY 




2003 L=1 09 08 gj 



1020030011233 #^ 2003/9/17 

[asi^ei mm 

lMmmX[) 2003.02.22 
= ] A61B 

[^■§£1 S^SsJ] Method and device for analysis of human limb movement 

using bioimpedance mesurement technique 

[§i^2E] 4-1999-059916-7 

100/100 

4-1999-059916-7 

YOUN.dae young 
[^eJe^&lS] 770803-1519815 

565-802 

I^^l 2£f^£ ^Blie ^BIIEI (1-1070) 

1^1 KR 

S^SJI] KIM.jong chan 

[^EJM^eiS] 740406-1951029 

156-070 

[^^] KR 

r^s°j ^^s^u 0|s|§r 

[£921 S^S^I] LEE.hee chang 



24-1 



1020030011233 &£{ 2003/9/17 

[^eje^eiS] 590126-1481027 
[?@3S] 560-240 

SEI^E S^AI &<L^ 
[^3] KR 

[^uu xii42^£i soil s\m m$\& *ii 60221 =Ftmo\\ 21 

(en 

I^l^fSlS] 20 S 29,000 SI 

[3^*aS] 3 3 3,000 2! 

0 2j0i 

[6IAlS.?fi] 3 g- 205,000 ^ 

237,000 a 

[IfS* 71,100 3 

[§¥AH#] 1. S°fAj- gA||AH(£S)_|g 



24-2 



1020030011233 #^ <£t-\: 2003/9/17 



£ 3 

iL<8^, 2)3#^H*1, is}*)^ 



24-3 



1020030011233 #^ 2003/9/17 

^*fl °l-g-*V ^ ^{Method and device for 

analysis of human limb movement using bioimpedance mesurement technique} 

£2^ 2)3 ^«fl*l.£ 
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^Hl^ (posture analysis)^- ^^r^ (motion analysis)^: ^^^2] ^ofl n]cj 
%9§<^ U"^, ^!*IH ^JHM- marker* -f-°l 9X*L^ , ^ 

-f^ ^ ^3 ol-g-^j! oicf. ZL^u}- ol^tr marker techno logyi-r video based 

system^ ^ ^ , 3-§-^°fl 5a<H Jl-§-3 o^fe ^>cf. ol oj 

^#3^ ^l^^r ^H££r ««>^ ^ 3^ ^oj <^^7l 

4. 



<14> Jlo_H]A^ b^o] ^i, ^-^H ^o\] a)-sf tt, ^>$*Hr ^ 

^^2] ^7l^O] Oj^ol^ ^}*Rr ^Al^Efl^g- JIOJ-^J!, ^^-g; 7>^ ^S^} 
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<is> £ 1^ ^s-g- ^ <fl*n«gsmi2i m-ehu sa^. 

^is.-i-(io)i)- ^ ^ 2.^(20)* ^-g-*H att ^ ^^^s] sdi)^- ^ 

^^Ss]l(12)1 ^*1H ^*iff-€(300uA, 50KHz)-8: ^>#J1, °]# s>*H ^^^7fl ^cf. 
°1 ^ , 50KHz, 300uA^ ^*lff-^* S}*H ^H^! 5}^lf ^^ZL e^Hf^ JL-fi- & 

71^ "fl-S-ofl *r 91^. ^ :a<*HH*r o]^ §M» ^<5}zl 

°1 °fl ^€ ^°J-^r 50KHZ ^ ^sHr(ll)°l] ^1^327} £)<H olo £S) ol £ 

S€ ^(21)§>7fl ^Cf. ZLSliL -g-^lS^^- ^3.(22)1- Ti^H ^ 

^^71(23)1- ^^^ 7 ]^ 01^ o]-^^. o^fl Aljr^ DC-DC 

converter^ 3-3^71 1- Al~§-*H ^o^Ml n.z]3L 9] $\^-d\}*]5. 11 5.2) o]y^ 

2f ^-g- S« ^ SZS^- a] J: o]^4 2)5.(24)-!- 7l*H ^-g^ofl 4= ^ 

<a^l^cf. £ HMfe Chi, Ch2, Ch3, Ch4^ 4^W* ^H^M] z^o} ^ 

<i 6 > 4^ ^l^^i ^]^>7l W aja^^] <fl*l 

^O] $)v\ t ^lo])*\ ^-2:71(21)^^^1 SAltV V+, 27flSl *}^( o) 

£2°fl M-Bf^ -¥-^ 147flol^ ^7j-<i| ^ o. j^^t}. ^f2jo S ^ 
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<17> ^^s] -^(Flexion^ (Extension) ^H^S. £3}-^ ^^^^ 

^1, ^2, ^3, ^4, ^5, #^-6°l tfl^cf. o] ufl #7l3<?l ^3*)^ ## 7 } # 

2^1 q-E*\fl (l«i4 2«i), ^ 4»J), (5«1^ 6«i)^ ^ 

#3 *rfe # 67fl(^ 1, 2,3,4,5, 6)<*IM 27fl« ^o]b.S., 

combination)^- ol-g-^ig 6 c 2 =i5°M , <?HH -g^tb ^*Stb ^U 1 ^ 2«D, (3*1 
4 4¥i), (5«]-4 6«i)^ ^Sj-JEIii. ^g-f^ ^ 12(15-3=12)7]- £t]-. 

<18> °-%-6\] tcf^. 3]^^ oj^ ^^-o, a.aj-^^s 127 >^1S] % 

$-2) ^) z]-z]- #^(1-3), (1-4), (1-5), (1-6), (2-3), (2-4), 

<19> (2-5), (2-6), (3-5), (3-6), (4-5), (4-6) £] 12^1 cflsfl ^ fr}o} , ^^ofl nf^- oj 

3i]«a^ ^sj-^o] 7 H V €■ l7l]S] ^i^-^-o] ^.g. ^hm^i £t}. 

7, ^8, ^9, ^i^-10, ^12, ^13, ^14* ol-g.^>^cf. ^^^^^2] 7j-f 

Q £- , °) °]1 ^3*1^ ^7]^<y ^5}-^ #^-oj lg^*V ^-f ^ 00]^.S, 

H o V *cN 3*ltb €^ ^ ^1^]*>7]] 4gtf. 4^ £2 ofl H-e]-^ ^ (5*13). 

6^), 8*i), ^ (7*1-2}- 9«i), ^ (7^4 10«D^, (8$^ 9¥j), *}^- (8*1^ lo^i), 
(9«i-Bf l0«d)-#, (HSi3|. 12«J), ^ (lUd^ 13*1), ^ (11«J4 14«1H\ (12*131- 13 

«i), (12^ 14«i), ^ (13«i-4 14«i)^ ^l^t>^. £-§-*l ^$.^2) 
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^-f2] ^ # 1071] (^i^- 5,6 f 7,8,9,10,ll,12,13 t 14)«fl>H 27fl# ^-frolS.^., 10 C 2 =45 

°H , ^ (5«l2)- 6«), (7«i4 8*1), (7^4 9»D, ^ (7«i^ 

10^)^-, (8^-4 9«d), ^ (8^1^- 10"]), ^ 10«D^, (11^4 12«i), (ll«i 

^ 13^), (ll*]-*]- 14*])^, (12«14 I3«i), (12«1^ 14«i), ^ (13*m- 14«D^> 

^1S]^£S ^-f 2] ^ 32 (45- 13=32 )7> ^t}. ^ 327^1^ ^^^]ofl ^ ^tg-g- -f-sfl 
2)3^ ^> 6 > ^*Hi=K 

<2i> 4^ £^ofl 4=. ^^11- #7l ^«fl ^2] 327>x]2] ^ 

^ 4^ ^(5-7), (5-8) ,(5-9), (5- 10), (5-11) ,(5-12), 

<22> (5-13) , (5-14) , (6-7) , (6-8) , (6-9) , (6-10) , (6-11) , (6-12) , (6-13) , (6-14) , (7-11) , 
<23> (7-12) , (7-13) , (7-14) , (8-11) , (8-12) , (8-13) , (8-14) , (9-11) , (9-12) , (9-13) , (9-14) , (10-11) , (10 
-12), (10-13), (10- 14) 21 32^H] ^ zfz}- ^^^-ofl a}^ <Qx\#^ ^s^o) 

7K> ^ I7fl2] ^^9] 2]*]# *m*\7l] ^cf. 

<24> Jl^o] -g-^-j^ Al^ #^Zj-JE £s]-2] ^]# 2]^V ^*]^2. # 871] =L 
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A i , ^7, ^8, ^9, ^10, ^^-11, ^^-12, ^13, ^141- ^l-g-^cf. ^aj^-g- 
2) ^-fsq- p}i>7WS, ol rrfl 2^3^.4 *} 7 )*]<y ^4^ ^s}-^ £^o] 5§ ^ *V ^ o.^ 0^1 
JELS, ^ 4*lt> ^ ^^A] ^5l*>7ll £4. 444 £2<Hl M-EfVjfl ^ (7*14 

8#), ^ (7*14 9«D, (7*14 10«D^-, (8*14 9*]), 4^" (8^4 loai), ^ (9# 

^ 10^1)^-, (11*14 12>d), 4^" (11"J4 13*1), 4^ (ll?i4 14»})^, (12«}4 13*1), 4^" 

(12*14 14*j), 44 (13*14 14^)^ ^44. JL4H &&X\ 2,4 ^o_cq 

^ # 87fl(4^ 7,8,9, 10, 11, 12, 13, 14H4 27fl« ^o]^, 8 C 2 =28oH , *H>H 

-i^tb 4^(7*14 8*}), 44 (7*14 9*1), 4"^ (7*14 10*J)^, (8*14 94), 4^- 

(8*14 10*1), 44 (944 10«D^-, (11*14 12*}), 4^ (11*14 I3*j), 4^- (1144 I4*j) 
^, (12*14 134), 4^*- (1244 14*1), 44 (13*14 14*i)^>8: >|1S>1^S. ^4 ^ 
16(28-12=16)7]- 44. ^ 16^4 444*H 4^ ^-g- -f-*fl 434 441- ^7fl44. 
<25> 444 ^ofl 4s 44 4*1«- §M 4*ti 444 -^44 4 = 16^4 ^ 

44 44 44 (7-11), (7- 12), (7-13), (7-14), (8-11), (8-12), (8-13) 
<26> ,(8-14), (9-11), (9-12), (9- 13) ,(9-14), (10-11), (10-12), (10-13), (10-14)^ 16^1 cflsfl 44 

^-i- 4°3, Ji44-r^l 4€- ^4^ 44&°1 7>4 3. s>4^ 444^ 4*11- 4^44 
<27> £_*8^7)^o\) i£^Hr ^401 ^ 3^ 4^#(heel strike)4 4 7} 4^1 44^(toe 

^ °l-§-4^, ^ 43* 4444 44. 
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< 28 > t^^o} ^7}^3\ ^^^r 3^15, #^1, #^2, # 

^■3, ^47> Sfl^t}. o] of) ^7l^«y °j5Z]^>i £3}- 7} 5gtg*V ^ o.^ 0o)H.^., ^ 

U-^^fl 3^- ^^^>7fl ^cf. 4^ £ 2<^1 M-eJ-vH (I'd 4 2«D, # 

^ (3^4 4«D^ ^l^W. ^ # 5711(^^-15,1, 2,3, 2711 

« 3h§;OlriiEL, 2^8: °l-g-T5}ig 5 C 2 =l()oH , SHH €^-(1^ 2«D , 

^ (3«i4 4*])^§- ^^JELiiL ^ 8(10-2=8)^1 ^cf. 

<29> ^H}-^, ^7>=J-Sl ^Tg^^Al ^Sl-l- ^l*V7l 

^ *7l ^)«n #=-<q «-^^i# 87H«q ^ tcj-eq- ^4 ^ 

(15-1), (15-2), (15-3), (15-4), (1-3), (1-4), (2-3),(2-4)^l 8^H1 cfl*fl AA *H , ^ 

^7>^ *1^# £^1 14^- ^1 e-S^ °j5xl^ii ^s^o] 7H> €- 1711^1 
^ ^*>7ll Qt\. 

<30> £ 3 £- Q^A^^A^ ^ ^Solcf. JiSjAl ^^-^ ^ 

^-8: i34 £o] ^-^ (n) ^ ^^(12)# ^loi ^-«. (I+) s»l- ^(i-)ofl 

^Hsl-JL *S]^7ll ^L^Jl aL#£ ^-£^5^(31), ^£^^-(32), 

^£^5l-(33) ZLE]JL ^ ^1(34)^S# <£^}?\) ^4. °1^7ll ^cH^l z^E^Jr}-^ 

A/DJ±IEL(35H1 ^IIS. ^«;5lJl ^^(36)S ^^SlTfl ^4. 3^(36)«*lH*r 
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<3i> E 4 ^r ^l^r^Sl ^-^-g:^^ <q o. ^AjfVcf . £4°1H ^1^(51) , $\ 3 

4 ^#(52), -^S^** ^1^(53), ^21^-4 vfls)^(54), aL&*l ^5)^3}- tfl 
3^^(55) ^o) oicf. 



M-El-^cf. £ 5^ £^ f^l ^s}-# ^^-^ (a) JlM-M 
(b)^^ ^ 2-5^S 

<33> ( c )<y3X) x£ + ^ ; (d)^^ ^ 2-4*§SL3. £. 50^ 

#*>jlM-2- nflE^s ^^*v &4 7]-^- -R-^Vtb -M c Js)^^ ^SRIJL^ 2-5 (b HI 



M-^W. £ 6^ #^13 £^ f^l ^^tb ^J^-S (a) JlM^.^ 
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M-Efvfltq-. £ 7^ #^1^ f^l ^5.^ ^^tb 33-2.5. (a) 3L^\SLv\) 

b\s. (b)^^ 16-17^" #^tb 

<37> (c)^^ 9-13*8: S3t 6 l^. E. 7<H1>H ^V^ME ^]e^ ^^*V 7}% 

^>tV « ^SRIJltt ^ 9-13(bH 3*3: ^ £14. * 

9X^ £ 2^ ^Altb 92f ^ I3«l<y 

<38> £8^ zJ-ZJ-iS] ^o.^ a] ^ Aj^Vigcq ^A]£olnf. 

<39> £ goflAi ^1^.^ #^21- JL#*i A]^^ 

<40> £ go]} A] A) 7}t}2\ o] o|Dl^ Z|Z]- 152: °-S. ^ *J °) -gr^^r ^ 

^ ^^(ankle F./E.), ^4^1^ (Knee F./E.), #^--4 A]^ (Hip p./E.), 

zl^jl Ji&TiB] 5)^(hip rotation)^-, ZL^JL ^l^^ M-E^cf. ^1^^- 

o] Ai^-ofl ^ zj-zj-sq £-§^g- ^lsj^- nfl, ^-^ofl ziu)^. ^lE^sq- ^^^2)^^ ^1 

S.Mr <£7) 3l^MM ^#*>7ll £H , Jiu)^. oflE^ A]Jl*l Aj-^Aj o] 
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<4i> £9^ ^d^# 4* ^tfl ^^©14. ols]^- ^ o}°-^ zj-zj-^ 4 

^ Sr§-*1, 4^ ^£4 Si* #^4lJl7> nflafl^ zfzJ-4 ^^ofl tfl^j- 3^4 

^l^*>7l 4*fl ^J3.*M| 44. 

<42> ^4 , #^--4 =^4^ #^4 °J4^ £3-7> ^1^7> S) 

-S, ^4 Al^ofl 4= 7>^4^ ^-g-Als7> 5)o] o] + SNRK^l^tfl ^Hll)S. 

^2]*}<%51, SNR2(4!5Ltfl #^-t>l2)4 ^4fe 4^4^ #^-4 ^1^^] ^43^ 4^-8: 

^IJlS. *>JL, #^4 X\7)o\) lEj-s 4€£^ 7>^>50^S #^§-£.3. ^S)S}7fl €4. 

<43> SNR3(^l31cfl ^til3)^ ^4^, 3-£;g £^4, £^ofl 4=. ^-^^ ^oji 4 

<44> SNR4(-ilJltfl #-g-«H)4 3)4^, #^.4 ^ &&X\ , #^-4 Al^^ofl 43 

^4^ ^IJlS. *}JL, #^-4 Al^ofl 4^ 4^* 

°-S- *4. 

<45> SNR5(^]^cfl #^15)4 ^4^r, ^4^g #^4 ^l^^Al, ^4 Al^^ofl 43 

^#31^ ^4^ .a. 4^ ^JIS Sl-JL, Jl^^S) #^4 Al^ofl 4^ 03413.*. 4^-g- ^.g. 

<46> SNR6(^l^tfl #^16)^ #^-4 Al^-g-A], ^4^ ^ofl 4^ ^-^-^^ 

^4^ 4^ ^IJls *Vzl, .2.4^4 4^ ^4^^ 4^-g; #^-0.3. *4. 

<47> SNR7(^1:M #^17)4 -n4^ #^4 Ji4^ &*«H 4€- JMj-^4 

°j5l c di 4^* wI-jl, ^4^4 41 *H) *HE- ^4^ 4^* *4. 
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<4 8> SNR8(^]JL^ ^«18)^ JL&Q. £^6fl 4s tL^^-o} 

<49> SNR9«0Jl^ ^-g-Hl9)^ £^1, JL^^i ^o\] 4^- Jf^^l 

<so> SNR10(^lS^ 10)^1 ^ *]^# £§ofl 4^ oj^o^ j^o. x\ 

<5i> SNRlK^l Jicfl ^-g-wln)^ ^2] £^<H1 14^ -^3|-^^-o) ojjx]^ 3}-^-g- ^ 

<52> SNR12(^Jscfl ^-g-u] 12)^ £-^0)] 4^-8: a] 
<53> ojs]- ^-o] ^oj^ A]^cfl ^-§-tll# 7l§O.S ^ ^Aj^ro] cg^o) 7H 1 " 3£r, ^ ^llrfl 



<54> Jio]-^ ol-g-^ H]^>^ ^o^o. Al 
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[$^* 1] 
[*J^ 2] 
[^^■^ 3] 
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Voltage to current 
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2] 



R ig h t Leg 
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[Si 3] 



50KH z 
oscillator 




Voltage to current 
converter 



1 + 



Current source 
(300uA, 50KHz) 



(12) 
Carrier Signal 



Hip angle(Chl) 
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Knee angle(Ch2) 
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U HS & TO (Ch4) 
|~ impedance signal 
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HS & TO: heel strike & toe off 



(35) 



i 



DT9801 
(A/D converter) 



(36) 



PC 



O Excitation current source (anterior) 
posterior 
anterior 



24-18 



1020030011233 



#^ H*}: 2003/9/17 



[.£ 4] 

(51) 




(52) (53) 
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IS. 5] 



Ankle Flexion/Extension(normalized signal) 
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[51 6] 
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7] 
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[Si 8] 
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0°^ ^30°^ 5° 


0 ~ 15 sec: stage 1 
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[S. 9] 
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